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SOURCE: RZh. Tokhnologiya machinostroyeniya, Abs, 12BGL4

AUTEOR: Ponomarenko, A, D.; Svirskiy, L.D.

TITLE: A method for producing proteotive enamel thermal diffusion coatings K
with special properties ol

CITED SOURCE: Tr. Khar'kovsk. Politekhn. in-ta, v, 45, 1963, 64~70

TOPIC TAGS: enamel, thermal diffusion, heat diffusion, heat resistant enamel, _
refractory enamel, aluminum ‘ ‘ P

TRANSLATION: Results are givea of research on the possibility of producing a 1
heat rosistant enamel layer on steel by means of treatment of a preliminarily RN

obtained enamel (which, however does not have heat resistance and other special - i B
proporties) in melted alumirum by diffusion of the latter in the enamel layer, il
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" ACCESSION NK: AP4O12577 s/0072/61,/000/002/0033/0036

* AUTHORS: Svirskiy, L. D. (Candidate of technical sciences); Salganikf
S L. L7 (Engineer) . | ;
i TITLE: The role of electrical conductivity of fusion of priming }
f enamels during the reaction with metal

. SOURCE: Steklo i keramika, no. 2, 1964, 33-36

' TOPIC TAGS: electrical conductivity, priming enamel, enamel coating, :

bonding activator, cobalt oxide, cupric oxide, enamel, paint

- ABSTRACT: The lack of a single generalliy acknowledged theory of
- bonding of an enamel coating with metal can be explained by the

. diversity of processes of reaction of a liquid priming melt with i
. metal. Results confirm that the role of bonding activators in the
" prime coating (in the given case Co0) leads to its effect on electri-
. cal conductivity of enamel fusion. To some extent this causes inten-
- gification of the electro-chemical processes and determines to a ;
. significant degree the bonding strength of the primer with rmiatal.

. This may be explained by the strengthening of the anode solution in
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' the priming melt with an increased value of its electrical conducti- !
; vity. During annealing of the enamel coating, the surface of the ’
' steel is not as rough as in annealing of the priming which cnntains

cobalt oxides. This is the basic cause of the extremely low strength

~of bonding with steel of the pirime coating containing cupric oxide !
- as bonding activator. The processes of electro-chemical corrosion of
- metal during annealing of prime coating are not the only determina-
~tions of strength and characteirr of bonding but also the 'diffusion
. processes, the effects associatied with adhesion of fusion to metal,
. etc. Research on electrical conductivity of liquid prime enamel
: fusions in connection with the processes of their reaction with
i metal opens new ways of increasing the bonding strength of the coat-
' ing with metal, improves their quality and the development of coat-
. ings without priming. Orig. art. has: 4 Figures.

-:ASSOCIATION: Khartkovskiy politiekhnicheskiy institut imeni V.
: Lenina (Kharkov Polytechnical Instituts)

* SUBMITTED: 00 DATE ACQ: O3Mar64  ENCL:
. SUB GODE: CH NR REF SOV: '
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"AUTHOR: Sy, L¥a

ig{k hestad
Pirogov, Yu. A, : 28 . : &(E

TITLE: Investigation of the properties of refraccory cohciﬁgﬁ;k‘ftame
sprayed onr metal

SOURE: Steklo i keramika, no. g, 1364, 31-35

TOFPI: TAGS: rgfrg;;qu‘ggggigﬂL,refrcc:ory oxide coating, refractory
mina-al coazing, flame sprayed coating, eprayed coating structurse,

sprased coating mechanical property

ABSTRACT: A study has been made of the physicomechanical properties
~f vafractsry ccatings flame-sorayed on shot-blasted plain ot
sigunfom-piriated carsan steei. jincered rods - am {n dlameter made of
rowdared ra:fractery oxides or minerals were fed at & rate of 200 to
. am/min. The presuure of scetylene and oxygen varied from 0.2 to
ang 2.3 to B atm, respectively, Examinatior of tha struzture
tne coatings showed that ZrD, and Ce0j coatings consisted of
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sartially fused particles witk voids occluded between them, The
o =Alp05 coating partially erystallited toy ~Kly Oy, the meaccliake
Zr0, wes transformed to a cubic modification, and zircoa decomposed

to cubic Zr0, and silica glass.
cf rubic Zri.,
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‘orsterite to i1l% in ccatings of

sted alumina~and sintered corundum ccatings had cthe highest

.respectivelv, and also the high=
resceIlLVeLY. fne elasticity

:i,lus of the ccatings were lLower 0y one order taan those c¢f sinter-

ed 1:teriais. T*he strongest idhesicn
magiesia splnel andg (v coatiags.

the substrate had &lumina-

fxcept f{or a .edy coating, all

coa:ings thinner than 0.b=—0,5 mm sustained without fatlure 120 cyles
of 1eating to 600C in 10 min followad by air-esolimg to 40C in 2 min.

Oriz. art., has:
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AUTHOR: Svirskiy, L. D,; Pirogov, ¥Yu. A o '
TITLE: Effect of some factors on the pro sess of forming heat resisting ~heat ” | S
protecting coatings & «#§57 b _ ' \4':' o
SOURCE: Ogneupory, no. 8, 1965, 42-46 ;{ s B

,.....\_:...mu-nms».;;».r.'t:q!/: 1.
Nt

TOPIC TAGS: refractory materials? refractory coating; corundurn, zirconium, ;|
zirconiun}\ oxide, aluminum, aluminum oxide, magnesium, spray nozzle
ABSTRACT: A study was made of the deper:}lence_of the mean diameter of part .
| cles {dy,) of the refractory melt forming the coating on the distance (R) of the
| nozzle from the surface being coated. With increasing distance, the layer ig "7
more and more formed of iarge particles. - The final velocity with which the pare}. -
ticles reach the surface is a major factor in determining the adhesive strength |-~
to the metal and other properties of the coating. This final velp'city.;vfm,’ ) was
determined for different materialg as a function of the pressure of the air inject-
| ed into spray pistol, P, and distance from the surface ;A . The rate of the pro= |~
":ce:sl?iffered for the following materialia: sintered corundum, gintered zirconium| -
ar. 2 : o R T
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dioxide, spinel, zirconium,‘ aﬁd aluminum oxide. Results are exhibited gréphi-;zr- ’
cally. Operating parameters of the expsriments generally were;}i = 50 mm;
P = 2.4 atm.; v = 212 mm/min; and alpha = 900, where v, is the feed rate of

_the metal rod into.the pistol, and alpha- is the angle of the jet spray to the surfacsj .

It was found that with an increase in P and alpha and a decrease in. , the densily -
of the coatings increases and spraying losses decrease. The greatest adhesive .| -
strength was attained at alpha = 09,4 = 15-20 mm, and P = 4.2 atm, Prelimi- |

nary heating of the samples to 150-200 C led to an increase in adhesion of the = |
coating to the surface. At high preheating temperatures adhesive strength de- ' | - §
creased and this is explained by oxidation of the metal surface and by increased i}

compression stresses in the coatings. These stresses result from the fact - .
that the coefficient of thermal expansion of the metal is greater than that of the " |
coating. Orig. art. has: 8 figures S B
| ASSOCIATION: Khar'kovskii politekhnicheskii institut im. V. I. Lenina AT N
. (Polytechnic Institute, Kharkov) Ukrainskii nauchno-igsledovatel'skii institut R
khimicheskogo mashinostFoyeniya (Ukrainian Regearch Ingtitute for Chemical: ~ |-

JFquipment Fabrication o . , L . R
_Pquipment Fabricatiol . gugLio - SUB CODE:'MM, IC
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AUTHOR: Svirskiy, L. D.; Ponomarenko. A. E.

TITLE: Protective enan;él bese cecabings _ ‘(

EOURCE: Usvetnyye metally ?ixm. L, 1965, &7

TOPIC TAGS: protective coating, enamel protective coating, metal structural part E
protecticn

" AESTRACT: The problem of producing proiective coatings by impregnatiag ordinary
eramels with aluminum ions in order to protect meial structures againet the actl
~i molter nonferrcus metals was studi=d. The low-z2arbon steel specimens were
soated with two 2nimel jJayers. The first ignT was fired at wool and the secpnd at 88oc! ,
e 2% gin earn v *dl tme1r fusion points. The ename.od specimens.wme ﬂznsxbjec’beﬂ;f

sra affast of '!“;ﬂen.a}_umlnumlai Tou—5all for Loiel ar Suring this time a

50 teie . -epperature of dhaut 1600(3,' B

s s T inomo1zatInd Dwu— 4 o . oWl T Ta v e
ral

I od
L3

P L 1t oal

R _——— .

~cnsiderebly, protect egainst scids {incluiing fluoric acid} and alkslles, nave . | =m
1:gh microhardness and erosion resistance it elevated temperatures, and protect st
i completely against the action of @olten alwminum, zinc, lead, end ting - The cptm{m
‘lcexag.me} camposition is given in %he article.Orig. afthm: 2 figt_x;eie_:nﬁ"ﬁa‘cze. {%Fe{;{‘:
aie 1/2. — . - - — o .
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-1 capable of withstanding hi gh-temperature oxidation.. Acid-resistant ground enamels
. (Si 48'2’ uzg; 8.66; Cal 0.38; Nazo 22053; KQO 1-2; 3203 10.82] CAFQ 590; .
Ca0 0.73; NaySIFE 2.48 #) and finishing enamels (510, 58407 Alp03 4oy Cal 248;
Na,0 18,0; K50 4.3; CaFp 1493 Zn01.5; By03 1.55 ‘HO% 6.63 Cro0y 1.0 §) were .
used as initial materials. The refractory materisls 10%) were added dwring '
grinding of the granules of these enamela. The Al,0; was ground into ground ename

and either Cr03, Mg0, 2r0,, Zn0, Al,;0;, talc, or quarts, glass was ground into
finishing enamel, The procedure did rot require any noticeable inorsase.in the . -
" baking temperatwre, which was 900C for ground enamels and 880G for finishing -
enamsls, The samples (plates made of St. 3 steel) coated with these enamels wersa
gubjected for 2 hours to the action of molten Al at 750-800G, A diffusion layer
50-70 thick was formed on the enamel surface, The diffusion layer was separated
from the object by the dissolving the metal and enamel-base layer in 40% HF .. .
solution. A prellmdnary study of its composition showed that it contayned metallio
Si ard corundum, and that it was a substance of the cermet type having a melting
point of 1600C. These.diffusion layers were electroconductive and heated up 1f
connected with an electric current. The coatings/possessed good protectiva proper
ties against gas corrosion. Their corrosion reslstance could be increased by =
| increasing both the time of expusure to molten Al and the temperature of molten Al
These protective coatings possessed a very highi resistance to tha action of 1liquid ;.
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141, 2¢, Pb, and Sn; as well as a high chomlcal stability under the action of |
alkalies and Scidas including HF, The coatings had a very high miorohardness .|~
(51000 kg/mm ) and goed adhesion to metale Orige ert. hass 3 fige and 1 table. SR
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AUTHOR: Svirskiy, L. D.; Pirogov, Ya. A. : o 7

one; none , o 77‘
g A7

TITLE: Formation and propertiaes of high-tei_lgmrature oxidationzresiatant §

soatings produced by the gas-flame method 157, ss .

% A
= .:OURCE:‘ Seminar po zharostoykim polrytiyam. Leningrad, 1964, Zharostoykiye

| pokrytiya (Hegt-resistant coﬁtinga); trudy semina.ra. ngmrl, Izd-vo Nauka,
11965, 191-200 , ) "

'POPIC TAGS:; vapor plating, heat resistancs, almninum, sirconium, titapdum, -~ - 7
chromium, nickel, cobalt, zinc oxlde, bending stress, hardness, fabricated - b
structural metal, refractory coating, adhesion
ABSTRACT: A study was made of tha effect of formation conditions of coatings, /a
npviied with a UR~2 oxyacetylene tarch, on thpl properties of refractory coatings =
" | containing Al, Zr, T4, Cr, N1, Co, Zn_oxides) ‘Ca zirconate, ilmenits, forasterite, .
' and Al-Mg spinel, Rods were made from these materials 3mm in diamefer and 300- .-~
400 mm long by using water glass a8  binder and by subsdquent roasting at 1650°C.
The average veloclity of the molten partioles (v) vwhich adhered to the eurtaco of
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't the coated metal plate was determined changing the rpm of disc§ with attached -
semples and using the formula V=17 Dnk/60s, where D is the diameter of the oirele .
| passing through the center of the samples, n is the rim of the disc, k is the o

distance from the sample, end s is the displacement of the place of the particle - -

£211 on the sample surface during the rotation of the disc measured fiom the
place of the particle fall when ‘the disc is not rotating. The V vairled within

8 large range (50-200 m/sec) and increased with increased alf* presswice (r),

dispersing the melt, and with a decreasing distance of the gun noszle from the

sgnple (1). The average size of particles (D} forming the coating, increased :
_with increased] because the small-size partiocles were cooled with increased], to -
tha degree that they could adhers to the coated surface. The increase of engle

(o) of the trajectory of the particles to the cogted surface end the incresse ir -

ai; pressure P increased the density of the coating end decreased the loss of

refactory material. But the inoresse of P above 4.5 atm for the coatings made. of

Zr0, and sintered zirconium, resulted in an increase in losses during coating.

Thu?'outimal conditions were P=4~5 atmospheres, < equal or near 30C, at a mintmm -

rate of rod delivery inthe flame and a minimum of lwhich vas still sufficien long
to prevent the overheating of the coated metal. A cogting made of aluminatémd |-
and bending sirength,  1he valuss |-

L 17846-66 N R

t

s sintered corundum had the largest microhardness

S| card. 2/3° .
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! :fn:::‘agogu:ugi of elasticity ’ozt"_ the coating uére ornf order s@er thén thoso of*‘ gl
o b aterials, whereas the thermsl expansion coefficients of the ¢ ting ]
£ I‘Bte_t_milar to those of sintered materisls. The coatings from aluminaoa' o =
00220 92:1::;1.3;‘ lc:xides, Co0,, ard 7Zn0 had the smallest open porosity, Most
a\:bla.evr o .2 .5 coatings”(except Ce0,), applied to a metallized nichrome
ni!!hrgme pr«;duc;gm: bmet.::;)- ;i;gerielau;eth_ 8001 heat resistance. The sublayer of
. : sion of the coating than the subla T
molybdenum and stainleas steel, Prehegti sublayer cf : Ce
. ating of the subgt 0-200° IRBEERER &
inoreased the strength of adhesion., Orig, art, haai ; ;‘?;? ::ﬂlja_ tablgc S
. . L
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ACC NRi AP7000332 GOURCE CODE: UR/0b13/66/0007022/0084/0084 |

INVENTOR: Svirskiy, L. D.; Sobol', N. P.

e e e A A5 T A

ORG: none

TITIE: Oxidation-resistant enamel. Class 32, NO, 188635 [announced by the Kharkov
Polytechnic Institute im. V. I. Lenin (Kharkovskiy politekhnicheskiy institut) ]

SOURCE: Izobreteniya, pronvshlannyye. obraztsy, tovernyye znaki, no. 22, 1966, 84

TOPIC TAGS: steel oxidation, high temperature oxidation, high temperature oxidation
protection, oxidation resistant enamel (Co<resich , COTTO5ion re‘ii‘a‘hﬂ&

ABSTRACT: This Author Certificate introduces an oxidation-resistant enamel

based on silicon dioxide, barium oxide, and zinc oxide, for protecting alloy steels
from high-temperature corrosion. To increase the coefficient of thermal expansion
of the enamel and to lower its firing temperature, the composition is set as
follows (in %): silicon dioxide 40~—50, barium oxide 10—18, lead oxide 2438,
potassium oxide 5—10, and zinc oxide 4—8. " (TD]

SUB CODE: 11, 13/ SUBM DATE: 09Jun65/ ATD PRESS: 5109

Card__1/1 - UDC: 666.293.5
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AUTHOR! Svirskiy, L. D.; Ponomarenko, A. D.

i
|
l ORG: Kharkov Polytechnic Institute im, V. I. Lenin (Khar'kovskiy politekhnicheskiy
I institut)

i TITLEt Enamel coatings on steel with high protective properties

SQURCE: Ukrainskiy khimicheskiy zhurnal, v. 32, no. 12, 1966, 1357-1360

TOPIC TAGS: enamel, protective coating, metal diffusion ' )

ABSTRACT: A new method is proposed for preparing orotective enamel coatings on steel;
which are characterized by a marked heat resistance, a high chemical stability, greati
hardness, and a high strength of bonding to the metal. The method involves diffusion,f
of aluminum ions into regular-type enamels, the diffusing medium employed being mol- :
ten aluminum. Forming of these coatings takes place at relatively low temperatures

{ (850-900°), This excludes any impairment of the properties of the metal, as would

i be the case with many heat-resistant coatings at temperatures of-1200° and above. !
Preliminary analysis of the composition of the surface layers on the enamels by x~ray:__
diffraction and petrographic methods showed these layers to consist of crystalline |
substances whose melting points ranged from 1550 to 1600°, Orig. art, has: 3 figures:
and 3 tables. . ;

SUB CODE: 11/ SURM DATE: 11Janb5/ ORIG REF: 002/ OTH REF: 003
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Oxidation zone of lead-zinc and arsenic-lead-zinc deposits in

d kalia, Trudy IGEM no.83:577-606 {63.
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Methods of prospecting for lead-zinc deposits in easts .
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Svirskii, M. S. (Physics) Rate of propagation of light in nonlinear electrodynamics,
P, 43

Chair of Theoretical Physics
July 11, 1950

S0: Herald of the Moscow University, Series on Physics-Mathematics and Natural
Sciences, No, 3, No, 5, 1951
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SVIRSKIY, M.S,

Heat conductivity of metals takimg electron interactiom into account
(a case of Bose spectrum). Fiz.met. i metalloved..l ne.3:568-569 155,
(MIRA 9:6)

1.Chelyabinskiy gosudarstvennyy padagogicheskiy institut,
(Heat--Conduction) (Hetals§
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Cntegory ¢ USSR/Solid Stote Fhysics - Salid Stete Theory. Goometric E-2
Crystellography

Abs Jour ¢+ Ref Zhur - Fizike, No 3, 1997, No 6490

kuthor + Syirsiki Ma2s
Inst : Cholyabinsk Stete Fedagogical Institute, USSR
Title + Thormal Conductivity of Metels with Allowence for the

Electron Intercction (Cese of Bose Spoctrum).

Orig Fub 1 Fiz, motellov i metallovedeniye, 1956, 1, No 3, 568-569

Abstrect : Following the Vensovekiy method (Vensovskiy, S.V.. Viesov,
K.B., Sokolov, AV., Zhur cksperim i toer. fiziki, 1951, 2L,
1185), the suthor xonsidcrs the interection betwecn t3oublets"

end "holes" with thermel oscilletions of the lettice in the
presence of an externsl field and of & temperature gredient.
€olution of the kinetic couation for the cese of the lowest
tempereture yield for the thermel-canductivity coefficient,
the therwel enf, end the Thowuson coefficient velues thet ere
independent of the tempereture. The Feltier coefficient de-
pends lincerly on the temperatura, The letter three coef-
ficients represant the diffcrencés in the corresponding
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AUTHORS: Svirskiy, M. S. and Vonsovskiy, 8. V. 126-3-2/3%

e

PITLE: (n the possibility of spontaneous jonisation in the system

of interacting electrons of a crystal. (0 vozmozhnoy
samoproizvol‘noy jonizatsii Vv sisteme vzaimodeystvuyushchikh
elektronov kristalla).

PERIODICAL:"Fizika Metallov 1 Metallovedeniye" (Physics of Metals
and Metallurgy)s 1957, Vol.4, N0.3, pp. 392-399 (U.S.S.R.)

ABSTRACT: Fundamentally twO approximations are available for solving
the milti-electron problen of the crystal. One is based on
the generalised Geitler—London—Geiseﬁberg model, the other
is based on the model of collectivised electrons. IV is
usually assumed that the first model can pbe successfully
utilised in investigating various properties of tne electron
system of crystals of dielectrics and gemi-conductors, whilst
the second can be successfully applied for crystals of metals
and alloys. Shubin and Vonsovskiy (1) showed that it is
possible to utilise the first mentioned model for metallic
crystals; thereby ,the quasi—classical approximation was
utilised which enzbled. accurate determination of the relation
of the mutual distripbution of the minima of the energy levels
Card 1/l of the electron system on tne number of jonised nodes 28.
It is shown that only those naive classical conceptions

R T T T R B O TR . A
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On the possibility of spontaneous jonisetion in the systenm
of interacting electrons of a crystal. (Cont.)

shown by?more systematic consideration of the quantum effects.

Phe problem Of determination of the lowest energy state of

a system of interacting electrons within the framework of the
polar model was also considered in the work of Bogolyubov,N.N.
and Tyablikov, S.V. (4,5); they give & quantitative justifica-
tion of the ideas of Mott that the existence of & weakly
jonised state is, from the energy point of view, unfavourable.
Detailed analysis of this problem, given in this paperT, shows
that this conclusion is unjustified. It is concluded theb
the distribution of the energy levels of the homeopolar and
the ionised states ip a crystal have & direct and complicatbed
dependence ©On the ratio of the apgolute values of the atom
energies of various types in the crystal, due to the quasi-
clegsical as well as the gpecific quantun part of the electro-
gtatic interactions of electrons in the crystal. Therefore,
partial @8 well as full gpontaneous ionisation of the electron
astates may occur and it cen be gtated that the generalised
Geitler—London-Geisenberg model can be applied for explaining

cgnijlu phenomens relating to the neballic conductivity.
There are one graph and 6 references, four of which are Slavic.
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AUTHORS: Svirskiy, M.S. and Tshmukhametov, B. Kh. 126-5-3-22/31

s o (3 PO ASATR U e

PITLE:  The S e%0f Spin Waves (K voprosu © statistike
spinovykh voln)

PERIODICAL: Fizika Metallov 1 Metallovedeniye, 1957, VYol 5, Nr 3,
pp 548-550 (USSR)

ABSTRACT: Frank's (Ref.1l) deduction that spin waves follow Ferni
statistics, from the incorrect argument that the wave-
function for states of identical wave-numbers vanish,
ig shown to be incorrect, because the secular equations
for adjacent ieft-hended spins are (incorrectly) applied
to non-adjacent omnes. The extra tcondition' introduced
by Franxk (BEq.(1) in the paper) is not applicable., 4
simple application of the Pauli principle is sufficient
to show that Eq.(l) is celf-contradictory. A simple
reworking of the argument, from Bqs.(3) end 4)
(secular equations), shows that Frank also deduced the
number of solutions to Bethe's equations incorrectly
(value too large). 1t is argued, but not rigorously
Card demonstrated, that spin waves therefore follow Bose—
1/2 Einstein statistics. The paper contains 17 equations,
The subject of this paper was proposed by Corresponding
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The Statistics of Spin Waves 126-5-3-22/31

Member of the Ac.Sc. S. V. Vonsovskiy.
There are 2 references, 0ne of which is Soviet, 1 German.

ASSOCIATION: Institut fiziki metallov Ural'skogo Filiala AN SSSR
(Institute of Metal Pnysics, Ural Branch of the Ac.Sc.,
U.S.S.R.)

SUBMITTED: May 21, 1957

1. Nuclear spins--Statistical analysis 2. Wave analysis
3, Mathematics
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mltielectron theory of metals at low temperatures"”, gverdlovsk-Chelyabinsk,

150 copies (KL, Wo 2, 1959, 118)

1958. T pp (Chelyabinsk State Pedagogical Imst),
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24(5) S0V/56-35-6-19/44
AUTHORS : Vongsovskiy, 5. Ve Svirskiy, Elﬂ§lw~«r
TITLE: On the Problem of the Stétisticsvof Spin- and Polar Excitations

in Crystals (K voprosu 0 gtatistike gpinovykh 1 polyarnykh
vozbuzhdeniy v kristalle)

PERIODICAL: Zhurnal ekaperinental'noy i teoreticheskoy fiziki, 1998,
Vol 35, Hr 6, PP 1447-1456 (USSR)

ABSTRACT : 1t was proved by some papers (Refs 1-3) that the spin waves
(ferromagnons) occur not as hosons put as fermions. Also for
the polar elementaTy excitations (of "twins" and "holes") in

electron systems of crystals this question was discussed

(Ref 4). In this connection the gquestion is of interest as to
the statistical clagsification of ferromagnons and polar ex-
citation. The present paper deals with some faults committed
in dealing with the spin- and polar excitations in crystals
éwhich may lead to the occurrence of fictitious states

Refs 2, 5, 6)), and it is shown that if these faults are
eliminated, the spin waves may be assigned to the bosonsg;

for polar excitation the question is investigated as to when
it is caused by bosons. Further, the question ig discussed as

Card 1/2 to how this method of gecond quantization is to be formulated
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On the Problem of the Statistics of Spin- and Polar Excitations in Crystals

if one has a finite number of particles that can be described
by symmetric wave functions (vosons). It is shown that quagi-
particles (separable in the system of interacting crystal elec-
trons) obey Fermi statistics in such cases in which"single
electircn transitions” correspond to the golution, and that
they obey Bose (Boze) statistics if "two electron transitions”
play the part of a golving agent in the dynamics of the system.
(Correspondingly: half-integral spin — Fermi gtatistics, in-
tegral spin —> Bose statistics). The results obtained by this
paper verify the opinion expressed by I. M. Lifshits (Ref 4)
concerning the statistics of "twins" and "holes" at the
Kiyev Conference on Semiconductors (1956). There are 17
references, 7 of which are Soviet.

Institut fiziki metallov Akademii nauk SSSR
(Institute for Metal Physics of the Academy of Sciences, USSR)

June 17, 1958

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001654210003-9"



'PPOVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001654210003-9

= ’."Ea‘:’fﬁ"_}_’;l ST B ahi -r_' FIH m ¥ SPERRRTEAARNEASE BT IR ST F A S At

- AUTHORS: Yonsovskiy, S. V., Corresponding Member SOV/20-120-2-12/63
! \&fademy of Sciences, USSR, Svirskiy, K. S,
—
TITLE: On the Theory of the Superconductivity of Metals (K teorii
sverkhprovodimosti metallov)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 120, Nr 2, pp. 269-272
(USSR)

ABSTRACT: Some authors (Refs 1,3) were very guccessful in explaining the
microscopic nature of this phenomenon. However, these authors
investigated the properties of weakly interacting gases of
Fermi particles (electrons) and Bose particles (phonons) out-
side the binding with the structure of the metal. It is there-
fore interesting to use the multielectronic model of the
metal (Ref 4) in the investigations of this problem. The
authors investigate a system of interacting external electrons
of a crystal. The corresponding Hamiltonian is given explicitly,
after which then it is transformed. In this expression for the
Haemiltonian H one may separate <he disturbation due to the
interaction with the phonons. The investigation of the separa-

ted expression Ffor H makes it possible to affirm the existence

of the superconductivity in the investigated system. A formula
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" On the Tueory of the Superconductivity of Metals SOV/20—120«2~12/63

for the critical temperature is given. & criterion for the
superconductivity ig the prevailing of the interaction with
the phonons over the shielded interaction. According to the
considerations of this paper, it may be asgsumed that L(O

and great values of Zeffective are favourable for the existence

of the auperconductivity. L is a term figuring in the expression
of H. In order to verify this conclusion the authors computed
Tepf according to Slater's (Sleter) method and found the
following result: For every superconductor with the exception

of Wb (Zeffective - 2.8) the inequation Zeff Y3 holds good-

The maximal value of Zefs of all the superconductors was found
for Bi (Zeffective = 6.3). The upperT limits of Z_ceoctive in

any period are determined by the superconductorsq Within the
indicated limits the following metals are non—superconductive:
Fe, Co, ¥i, Cu, Rh, Pd, A5 %, Ir, P%, and Au. The above
mentioned and also other facts lead to the following son-
clusion:The investigation of Z . and of the methods to
effective
increase Zeffective jg a simple and useful way leading te
card 2/3 the explanation of the available experimental data and to the
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On the Theory of the Superconductivity of Metals SOV/20-120-2-12/63

search of new Superconductive elements and compounds. There
are 1 figure and 1o references, 7 of which are Soviet,

ASSCCIATION: Institut fiziki metallov Ural'skogo filiala Akademii nauk
SSSH(Institute of Metal Physics, Ural Branch)AS USSR)

SUBMITTED: March 3, 1958

1. Metals-Conductivity 2. SuperconductivityA~Theory
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24(3)
. AUTHORS: Vonsovskiy, 5. Vey Corresponding ember, Academy of Sciences,
USSR, Svirskiy, Me Se
TITLE: Concerning the Froblen of the Absence of Superconductivity
tstvii sverkhprovodimosti

in Ferromagnebics (K voprosu ob otsu
v ferromagnetikakh)
PERIODICAL: '?okla%y Akademii nauk SSSR, 1953, Vol 122, Hr 2, PP 204-207
USSR

estigate this problem from the point
of view of the new nicrotheory of superconductivity (Refs 2,
3, 4) where the peculiarities of the energy specirum of the
external (s) electrons have to be taken into account. These
peculiarities may be considered, for instance, in the (s-d)
exchange model of the ferromagnetic metals. (s. V. Vonsovskiy,
Ref 5), At T = 0, in the nqgmal stateéof the ferromagnetics,
there are 3 regions in the k space. (k denotes the wave vector).
In region I there are equal quantities of spins of the 2
possible orientations. In region II there are only g-electrons
of the left spin orientation, and in region III there are

card 1/2 only holes. The following conclusions may be drawn from the

ABSTRACT : 1t is interesting to inv

i
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S0V/20-122-2-11/42
blem of the Absence of Superconductivity in Ferromagnetics

caleulations discussed in this paper: From the point of
view of the new microtheory, the absence of the supercon-
ductivity in the ferromagnetics ig an internal property of
the system of its electrons. This property is caused by the
relatively strong (g~d) exchange interaction. The supercon-
ductivity, therefore, can be observed only in those ferro-
magnetic metals which have a very weak (s-d) exchange inter-
sction. There are 13 references, 8 of which are Soviet.

Tnstitut fiziki metallov Ural'skogo filiala Akademii nauk SSSR
(Institute of the Physics of Metals of the Ural Branch,AS USSR)

L4
June 12, 1958
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AUTHORS: Vonsovskiy, S. Vo, Svirskiy, M. S- SOV/56-36-4-43/7O
—
TITLE: On the Problem of the Superfluidity of
Bose Polar Excitatiocns (X voprosu o sverkhtekuchesti
sistemy bozevskikh polyarnykh vozbuzhdeniy)

PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, 1959,
Vol 36, Nr 4, pp 1259-1266 (USSR)

ABSTRACT: A number of papers is first discussed which deal with the
microtheory of superconductivity, and the assuumptions
concerning the natare of the statistics of the elementary
current carriers are discussed. Whereas in some cases
Fermi statistics is used, the majority of authors work with
Bose or Bose-Einstein statistics. In the present paper the
authors investigate a system of charged Bose polar
excitations by means of the method employed by Bogolyubov
for analyzing the superfluidity of a weakly non-perfect
Bose-Einsteir gas. The possibilities for a superconductive
state in metals was investigated for the case in which the
elementary current excitations of the electron system are
Card 1/2 quasibosons. The problen is solved within the framework

St
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On the Problem of the Superfluidity of S0V/56-36-4-43/70
Bose Polar Excitations

of thepolar'! many-electron erystal model. Criteria are
obtained for the possible existence of a supraconductive
state in the system of charged bosons: low temperature;
small thickness of the quasiparticles, practically no
"gingle-electron" transitions,and negative sign of the
exchange integral. The phonon-induced interaction between
the current Bose particles is of an attractive character
and impedes the occurrence of the superconductivity of the
latter. The dependence of the critical temperature of a
superconductor with Bose current carriers on the isotopic
mass of the crystal ions differs from that of a metal
with a Fermi electron spectrum. This difference can be
used in order experimentally to divide the superconductors
in to such of Fermi- and such of the Bose type. There are
14 references, 10 of which are Soviet.

ASSOCIATION: Institut fiziki metallov Akademii nauk SSSR (Institute for
Metal Physics of the Academy of Sciences, USSR)

SUBMITTED: October 27, 1958
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5/056 60/039/002/025/044

B006/B056
A .21 +0
AUTHORS ¢~ Vonsovskiy, 8. Ve, gvirskiy, M. S.
TITLE: The Superconductivit of a Ferromagnatic With Weak Bxohangs
' ' Interaction ‘
PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskoy fizikis 1960
) Vol. 59} No. 2(8); PP 384‘392 /
. )i
TRXT: Already in an earlier paper (Ref. 1) the authors have shown that [:>\

a shift of the Fermi sphere of s-czondugtion eleotrons with opposite _

spin projections depends on their coupling with 4- or f-electrons of the
jmner spin-unsaturated shells, i.8., it is due %0 (s-d) exchange jnter-
action and prevenis the occurrence of superconductivity in fqrromagnetics
guch as Fe, Co, and Ni. Ferromagnetiocs with sufficiently weak (s-d) ex-
change interaction can become superconductive} as a condition i% was found
that pd £ he, where p is the excess of d- oOT f-electrons with predominat=
ing spin orientation; 1.8 the relative magnetization of these electrons
at the lattice points, J = the energy parame ter of (8-d) exchange, and

& = -the m=zan phonon frequency. The influence exerted by the Fermi sphere
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The Superconductivity of g Ferromagnetiec 5/056 60/039/002/025/044
With Weak Exchange Interaction BOC6/B0S6

of the Jumps of specific heats at Tc;Afrom & measurement of %, 85 a fune-

tion of Hg(T) according to formulg (43) of the present paper, etc. The

shift of the Formi surface indicates
exchange coupliing jg weak. N,
10 references: 4 Soviet, 5 Us,

ASSGCIATION: titut £y metallov Akadem;j hauk SSSR
gics of-Metals' of the Academy of sCiencesR

Chelyabinskiy gosudaratvennyy pedagogichesk:y 1nstitui
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Direct determination

conduction electrons
etalloved. 12 no.2:285-287 Ag Yal.
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1. Imetioe (Fermi surfuces) (Ferromagnetism)
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94,7900 B111/B201
AUTHORS : Vonsovskiy, S. V., Svirskiy, M. S.

— e

TITLE: ° Interaction of conduction electrons induced by spin waves in -
) a ferronagnetic substance ’ '

PERIODICAL: 2Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 40,

no. 6, 1961, 1676 - 1681

’ .

TEXT: The interaction between conduction electrons and electrons pertice
ipating in magnetic ordering of atoms leads to two effects: 1, displace-
ment of Fermi spheres for conduction electrons with different spin
projections, and 2, additional interaction of conduction electrons induced
by spin waves. Since various methods had already been applied to this- '
problem in the past, the authors of the present papér applied Bogolyubov's
method (N. N. Bogolyubov, V. V. Tolmachev, D. V, Shirkov, Novyy metcd v
teorii sverkhprovodimosti, Izd. AN SSSR, 1958). The Hemiltonian of the
conduction electrons finteracting with spin waves:of the ferromegnetic
material is ' . .
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Interaction of conduction eleotrons... B111/B201

PO -—.___.,, [ SR

H = U + Z enfcr«tfhf + Z E_htuy €. v«+xuf-ua+zu +

4

+ S‘ “’nbz bz VN ;‘2:3 Jet nens Crtbaenex -+ K. €

— e Tt =

where EkA= B\ E#J;E E:kv= E jLU- o (Ref.”7: S. V. Vonsovskiy, Ye.

A. Turov, ZhETF, 24, 419, 1953). |K +Nz ky| with [K/3 k l, where kg
F| denote radii of Fermi spheres for electrons with' right-hand and left-

hand projection in the k-space. Since the total momentum of the interaot-
ing pairs in the cese concderned is non-vanishing, Bogolyubov's canonical ’
transformation cannot be applied. It is, inihct, necéssary to pass over

. ) - +
to new Fermi operatorsoly, a.nd.O(.K1 ocko T%%h _.Vm = (k + XN/’

K1 = Ue® - (k +x)] + v, «c (5) is valid, where uk, + vkl =1, wg= vt

Vi -V k”(4) The possibllity of coupled pair formation is examined.
Here), wiv Amust be non-vanishing. The Hamiltonian (1) may be written

card 2/5
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H=U +Hy + H + 1+ Hs, : ,

in the form
Tae (ulreve

U= U +2[3h' 4- Ertx. ']vm

. Ho= D [(en 1} — ex, 108) Gngttno + (Brx, sk —eny ALY -er,b,b, (8"13)
h

-

) J (UaU GOy — BheURCtRcHh’o) barentx -+ K..Co

=
ﬂ
1"‘

m
<
=

‘7;
- PO
% Z J (Uptiponytiry — UnUNGaoOihes) Do bt 4 K. Coy
Y

21l

+  +
Hy= E (81 4 Brsy, 1) tnUn {onottrs + Oty1¢tR0)s
.k e e

+ %

N
If the terms with - KO %1
an equation cen be obtained for compensation:

are put equ'al to zero, in second epproximatlon.
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Interaction of con.o‘.\ictipn _electrons_ . o - B1311/B8201 ’
EattnUn = — g7 (h — o) Puevn X.
. h'

-1
’

»

-

: X [@gehthtx F Entx. sHA — ErtUR + Burpx, ke — En'yUN]
rae ke (14=15)
2‘- . " 1 2;’2 ] 2 -
8 =&t + e — (upr— vk} X .
K _
X (0gertghiy + Eatx, stk —ErtUR + Eror, b — Bpgtibef ™8 1 °
After some transformations, oo , -
Eattntp = — 5 (uh — of) ca, - . (17)
with 1 ST . T
er = 3P logmngs + bt ol - (18)
o

results. Proof is given that (18) has only “the triviel solution ck=0

which is obtained in the normal stete. It is fthus shown that the inter-
action of conduction electrons with spin waves in a ferromagnetic material
has & repulsive character and cannot give rise -to a superconductive state.
This result is, in addition, derived from the equality of expressions for
the ex;hange interaction with (a) longitudinel phonons and (b) spin waves.
Card 4/5 - '
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S/056/61/040/006/011/031

Interaction of conduction electrons c... B111/B201

It is finally pointed out that & superconductive state occurs neither on
interactions with spin waves, but generally if quasiparticles with integer
spin are exchanged. A. I. Akhiyezer and I. Ya. Pomeranchuk are mentioned.
There are | figure and 10 references: 7 Soviet-bloc and 3 non=Soviet-

bloc.
Institut fiziki metallov Akademii nauk SSSR, Chelyabinskiy

gosudarstvennyy pedagogicheskiy institut (Institute of
Physics of Metals AS USSR, Chelyabinsk State Pedagogical

Institute)

SUBMITTED: September 20, 1960 <;f£\
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i

o AR
ITLE., o0 superconductivxty in nonﬂ-uniform ferromagnet:.cs

PERIODICAL. rizika metallov i metallovedem.yc, ‘." 15, no.a, 1953,
316-318 . | , ‘ X

'TEX’I" The theory on “the” exlstence of supercondu

ferromagnetz,cs is d:\.scussed toget sr. with scme re

A fully’ penetrated field is~ not: specially stlpulate ,

assumpt:.ons remain as in Ref.l (L.N. Cooper. Phys.ReV- Lette, Vo8, o
1962, 367). Tt is shown that superconduct:.v:.ty can’ only occ"ur in.

fer_romagnet:.cs when 7
P & l - + L
' O bcs s\ 2a(p)

where P = 'ii"I;, I = energy parameter fo
| = —\%— ) Eo,bc;‘f_ the gap in the energy spe 9
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" ERIODICAL. Fizika metan'
: 318-320 -

*TEkT" Recent attempts oy -a
‘of the high- ‘value of the critical !
‘alloys ‘are discussed ”“fThe “wor
v.By 1962, 367) is con ed -if
show that the energy © uper: txng paramagnetlc -
- than the energy of normul paramagnetxcs.A It is evxdent “that 't
Sin this case is it possxb ¢o realize & superconductxns para-i:nfv
" magnetic an ice’ is mecessary v ymine o_conditlons under .
which its anergy is 1 -- than oY ~v : _of the non-
: paramagnetic superconductor and the energy the ‘normal parm-»ge
j-magnetzc.., Express;ons for thesv condzt;ons are derxved and lt
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ACCESSION NRs AP3000113 ' 8/0126/63/015/004/0635/0638
/ ' . ?
AUTHOR: Svirskly, M. S. N - . 6{
TITLE: - Notes on the paramagnetistf free olestrons )/A - 6/7/ :

SOURCE: Fizika metallov 4 metallovedeniye, v, 15, no. 4, 1963, 635-638 R

" ITOPIC TAGS: paramagnatisin, free electron ! - S

to the ease A HK ¢_where 4 is Bohr magneton, H is megnetic fleld intensity, [
‘altimate Fermi energy in the case ny = N, L

conduction electrons with the + and - spin projections) ., With this limitation, snd
at T = 0, the approximate expression obtained for a paramsgnetic susceptibility is
shovn in Formula 1 , _ 3 p‘,’ji_‘ " In this formula n is free electron concentration.

The author presents mathematical evidence that the problem concerning the spin
‘peramagnetism of free electrons, with the use of the lsotropic square law of -

'3l spersion (disregerding the diemsgnetic effect), has an exact solution at T = 0, it/

\He expresses his gratitude to S..V. Vonsovskiy for discussion of the problem and
ifor valuable comments. Orig. art, has: 18 formulas, 1 figure and 1 table,

ABSTRACT: The studies of paramagnetiém wmrelated to’ temperature are usually lindteq '
; i1s

(ns and n_ are the concentrations of the |

=3 o i;!..‘.
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ACCESSION NR: APLOLT3LE S /0126/61,/017/002/0168/0175
AUTHOES: Vonsovskiy, Se Vej svirskix, M, S : - -

TTTLE: Effect of conduction electron exchange onferromagnetic spin ordering in- -
matals ;

SOURCE: Fizika metallov i metallovedeniys, V. 17, no. 2, 196l, 168-175
t -

.{TOPIC TAGS: conduction electron exchange, electron polarization, ferromagnetic
spin ordering, Hamiltonian, Fermi operator, Green's function, spin-ordered atats
ABSTRACT: The effect of conduction electron exchange on electron polarization
(satisfied by s~d or s=f exchanges) and on ferromagnstic, spin ordering of electrons :
in the incomplete electronic shells of metallic atoms has been studied analyticallye -
The Hamiltonian of the d and £ electrons is written in terms of Fermi operators, "
and its solution is carried out by jntroducing the iwo-dimensional Greents function,—
limiting it to a first approximation. The energy of the_ system thus is represented

by S SRl gy (S > = <t >fg Ingi ~ -]
= ] -3 s . 3\ '
whore n = R <e>: =Lty wly=4ee (L]0
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The kinetic and transfer energy of the cc‘ghduction electrons at nt= ni= n/2 and the
two terms on the right hand side of the above expression account for the ef'fact s-d
or s-f of the (J) exchange. The third térm shows that the spin-ordered state of
{4interior shells appears in a more favorable energy state than in the absence of 1
such ordering. This mschanism of indirect exchange thus appears to be (1 =o( )™ ]
times more effective when including the tonduction elactron exchange term. For Gd

the coefficient (1 = )"l, yields a value of 1.75. Origs art. has: 4O equations.
. il

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Physics of Metals AN
SSSR) ;Cl')lelyabinskiy gosudarstvennysty pedinstitut (Chelyabinsk State Teachers
CQllBge . - . ' : .
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ACCESSION NR: AP4023382 $/0048/64/028/003/0415/0422
AUTHOR: Vonsovskiy, S.V.; Svirskiy, M.S, - '
. i

o b o
s

TITLE: On the ;;roblem of axistendea o1 ferromagnetisnm and superconductivity _/.ﬁe-
port, Symposium on Ferromagnetism and Ferroelectricity held in Leningrad 30 May &

. .5 June 19637
1_ S}OURCE: AN SSSR. Izvastiya. Seriya fizicheskaya, v.28, no.3, 1964, 1418-422

| f'ropIc TAGS: ferromagnetism, paramagnetism, supercdnductivity. elet::tron spin, Bar-;
deen-Cooper-Schrieffer theory, superconductivity with forromagnetism

ABSTRACT: The problem of the existence of ferromagnetism and superconductivity is-
of interest in view of the fact that investigation thereof can yield information of

- the physical nature of ferromagnetism and superconductivity in metals and thercby

serve for further elaboration of the pertinent parts of solid state theory. This :

" problem is intimately bound in with the question of the infiuence exerted on inter- -

.action of conduction electrons by shift of the Fermi momentum surfaces for elac-

. troas with different spin compenents and by exchange of virtual spin waves., The
‘latter factor also obtains in antiferromagnets; hence discussion of it is of added -

T1/3
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-interest. There appears to be unanimity of opinion among investigaiors
regarding the role played by the first factor, which was first mention~-
ed in 1958 by the present authors (Deklady AN §SSR, 122, 204, 1958),
The second factor is generally agreed to give rise to repulsion of
electron pairs in the singlet state and thus hamper or inhibit super-
conductivity., However, other students report (A, I. Akhiyezer and . .
I. Ya. Pomeranchuk, Zh. eksp. i teor. fiz., 36, 859, 1959 and A, I. .-
Akhiyezer and I. A. Akhiyezer, Ibid., 43, 2208, 1962) that in the
triplet state (zero projection of the pair spin) a-change occurs in
‘the sign of the matrix elements defining the electron interaction so
that an additional attraction favoring establishment of superconductivit
appears. Hence it was deemed desirable to consider the question of
Cooper pairs in singlet and triplet states in more detail in the
framework of the Bardeen-Coopcr~Schrieffer-Bogolyubov theory.  The
‘question is analyzed in the present paper. Equations are written for
the interaction Hamiltonian with operators to distinguish between the -
singlet and triplet states. Soue of the results of the ‘analysis are
the following: In a nonhomogencous ferromagnet superconductivity aad
ferromagnetism can exist in the case of sufficiently weak sd and sf
interactions The shift of the Fermi momentum surfaces decreases by

Cur& 2/ 3
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a significant factor as compared with the 2p value obtaining in the

! normal state. Persistance of the reduced shift permitrs realization of
' ferromagnetism due to supetewchange interaction. 1In addition, amn
inequality is derived to evaluate the upper bound of the field H for
which there may exist both Superconductivity and paramagnetism. This
inequality is a generalization of A. M, Clogston's criterion. (Phys.
Rev. Letters, 8, 367, 1962). oOrig. art. has: 21 formulas.

ASSOCIATION: Institur £iziki metallov Akademii nruk SSSR (Institute of

i the Physics of Metals, Academy of Sciences SSSR); Chelyabinskiy gosudarstvennywy
- pedagozicheskiy institut (Chelyabinsk State Pedagogical Inst:.tute) -
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Effect of the frequency of sound on its absorption by a mytal
in a magnetic field, Zhur, eksp, i teor, fiz, 44 no,21628-
632 F 163, (MIRA 16:7)
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(MIRA 17:5)
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© AUTHORS : Vbnsovskly, §. V.; Svlrskly, M. S.

TITLE: Superconductivity of an electron system with singlet or
triplet pairs .

.SOURCE- Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1619-1631

TOPIC TAGS: superconductivity, conduction electron, phonon, Cou-
- lomb field, ferromagnetism, antiferromagnetism, paramagnetism, ex-
. change force

' _ ABSTRACT: The influence of the type of symmetry of the coordinate ‘
part of the wave function of the electron (cooper) pair on the estab-
: lishment of the superconducting state was investigated in view of

""" the importance of the question of the realization of the supercon-

ducting state with singlet or triplet (Cooper) pairs of conduction .
! electrons to problems involving the coexistence of superconductivity

) Cord‘ 1/4
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.:with magnetic properties and other questions. It is shown that
; the type of symmetry of the coordinate part of the wave function of 7
' the electron pair manifests itself first of all in the appearance of .
- an "exchange" part of the matrix element, characterizing the transi-
'tions of these pairs and having different signs in the singlet and
-in the triplet states. The exchange parts of the matrix elements

. characterizing the interaction of the conduction electrons, induced

- by phonons, Coulomb forces, and also spin waves of a ferromagnet or :
an antiferromagnet, are determined. The effect. of the exchange part
of the interaction on the establishment of the superconducting state
:with singlet:or triplet pairs is discussed. .In addition, trial wave
. functions of a superconductor with triplet or triplet pairs corre-
'sponding to the Bardeen, Cooper, and Schrieffer method (Phys. Rev.
"v. 108, 1175, 1957) are constructed and “he corresponding variational ' :
problem is solved. The manifestations which make it possible %o

- dinclude the triplet pairs in the Bogolyubov method (N. N. Bogolyubov.si;
Ve V. Tolmachev, D. V. Shirkov, Novy'ty metod v teoril sverkhprovedi=

Cod  2/4 e YT
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ry
[

* mosti, .1958) and in the method of two-time temperature Green's
functions (D. N. Zubarev, UFN v. 71, 71, 1960), are also indicated.

- It is shown that the presence of the "exchange" part of the matrix
. element, determining the transitions of the singlet or triplet
' pairs, is indeed a generxral property of all the interactions con=-
sidered above (induced by virtual photons, Coulomb forces, ci vir-
" tual waves of a ferromagnet or antiferromagnet). In the vicinity
. of the Fermi surface the character of the interaction described by
3 the exchange part corresponding to the triplet states experiences

an abrupt transition from attraction to repulsion for the interac- '
tion induced by the phonons and conversely from repulsion to attrac-
"tion for interactions induced by Coulomb forces or spin waves). The .
latter can explain the coexistence of superconductivity with ferro-
magnetism or antiferromagnetism, or else paramagnetism. Orig..art.

- has: 60 formulas. ‘ .
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Effecﬁ of the multipliecity of d(f)-shells on eleciron interaction
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in crystals. Zhur. eksp. i teor. fiz. 47 no.4:1354-13 (MIRA 18:1)

1. Institut fiziki metallov AN SSSR i Chelyabinskiy gosudarstvennyy

pedagogicheskiy institut.
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PITIE: Theory of g=T exchange for ncrxvanishing orbite.l e.ngula.r momentum B

o 2gURgE: Zhurne.l eksperimental'noy i teoreticheakoy fiz:l,ki, Ve 149, no.- 2, 1965,
: 682-690

' TOPIC TAGS: exchange reaction, rare earth element, nue: Lear shell model, quanttm
number, superconductivity

ABSTRACT. The suthors analyze s-I exchange 1rteraction in the case when the tota.l

angular momentun J of the f-shell is & good quantum number. The approach used
! differs from that employed in an earlier paper (ZhETF v. 3T, 1354, 196k), where ;‘.‘
. the que.ntum numper J was assumed conserved, - The Hamiltonian for s-f exchange con~
" nected with changes in J s esta.b ed and its effects on indirect exchange inter-
. action and on sgpercmductivitﬁ' e.ssessed. This Hamiltonlan, together with the
indirect-exchange Hamiltonien and the conduction-electron. interaction Hamiltonian,

" which are derived on 1ts bvasis, mekes it possible to investigate the distinguish~ ;
ing features of processes accompanied by excitation of the total angular montentum .

' of rare-earth ions. It is shown that excitations of J cannot lead to ferramag- - i
netic ordering of different rare-ea.rth ions, but can 1nf1uence the occurrence of -
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- ordered states other than ferromagnetic,. characterized by ’superpdsitions of sfaﬁéi{é_
with different J. In addition, these excitations of J can contribute to the proper;.
- energy of the rare-earth ions. The special behavior-éffect of Eu impurities\on_tl‘i‘er

- jowering of the critical superconductivity temperature is explained. -The results: |

- obtained by R. Brout and H. Suhl (Phys: Rev. Lett. v. 2, 387, 1959) end by C. Her

' ring (Physica V. 2L, 5184, 1958) are reviewed critically. - Orig. ert. hass 25 for
‘mlas and 1 table. o o s : Co

© ASSOCIATION: Institut fiziki metallov Akademid naulc iSSR ﬁnstitirbe”of Metal

. Prysirs, Acaceny of Sciences, SSSR) ; Chelyabinskiy gospdarstvennyy pedagogiens
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‘ ACC NR: 216029097 . SOURCE CODE: UR/0048/66/030/006/0906/0914

AUTHOR: Vonsovskiy, S,VY,; Irkhin, Yu,P,; Svirskiy, M.S, é&57

rd
ORG: Institute of Metal Physics, Academy of Sciences SSSR (Institut fiziki metalllov

Akademii nauk SSSR); Chelyabinsk State Pedagogic Institute (Chelyabinskiy gosudarsf;-
vennyy pedagogicheskiy institut)

TITLE: Exchange interactions in rare earth metalépand alloys /Report, All-Unioun -

Conference on the Physics of Ferro- and Antiferromagnetism held 2-7 July 1965 in .
Sverdloveik/ ~

SOURCE: AN SSSR, Izvestiys, Seriya fizicheskaya, v, 30, no,6, 1866, 906-914

T I T ey e e - e e g,

TOPIC TAGS: wrave earvth wetal, electron interaction, exchange interaction, magnetic
property, superconductivity,phase transition, mathematic physics

ABSTRACT: The authors employ the formalism of second quaatization to discuss the ex-~
change interaction between conduction electrons and the electrons in the [ shells of

the ions of a rare earth metal lattice, snd the exchange Intoraction between the f .
electrons to which it gives rise, Additional terms to the s-f exchange Hamiltonisn of —
S,N.Liu (Phys. Rev,, 121, 451, (1961)) are obtained, which contain operators that change
the total angular momentum J of the f-shell electrons by one unit, and the effects of
the new terms on magnetic ordering, superconductivity, and phase transitlons are dis-
cussed., The J,°J, terms in the f-f exchange Hamiltonian obtained in the second order

“
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of perturbation theory are lundependent of energy, the s-{ exchange associated with
change of J, therefore, caminot lead to. long range magnetic order, The new teérms in the
s-f exchange Hamiltonian lead to interactions between singlet and triplet pairs of con-
duction electirons, The interaction botween singlet pairs is repulsive and results in
a reduction of the transitlon temperature to the superconducting state. The reduction
of the transition temperature of La by admixturea of Eu is quantitatively (within 20%)
accounted Tor. Tho addition of other rare earth metals than By, for which J # O, only
slightly sffects the transition temperature, The effect of Bu on the ¥y - ¢ phaso
tronsition teomperature in Ce ls also accounted for. A second, more general, oxchange
Hamiltonlen 58 expressed with the aid of sccond quantization operators for groups of
electrons in a form involving coefficients that can he evaluated in sny particular case
by use of tho appropriate fractional parentage :and 63 coeiflficlents, With the aid of
this Hamiltoninn one can treat anisotropic effects that arise through participation of
the orhital angular momentum of the conduction electron, rrather than its spin, in the
exchange process, Orig, art, has: 27 formulas,

SUB CODE: 20 SUBM DATE: 00 ORIG, REF: 007 . OTH REP: 015
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MARININ, N.S.; SVIRSKIY, Red.; SUKHOBRUSOV, V.I.

Prote&tion of shirt-circuits to ground of the é{kv. networ]zam!-ﬁ.%:%
open pit mines, Prom.ensrge. 16 no.5330 My '6l. MIRA 14: ).
(Electric networks) (Electricity in mining)
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SVIRSKIY, R.A.; MOSKVA, P.V.

- ar ‘ otors. Prom.energ., 17 no.z2:
Earth fault protection of electric m (MrRA 1613)

162,
25 F (Electric protection)
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SYIRSKIY, R.A., inzh,

«:::.-’-——-L’""—‘”‘—' .
Use of condensers in an undercurrent protection system, Prom,
energ. 18 no.4335-37 Ap '63, (MIRA 1614)

{Electric substations) (Elsctric protection)
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BOGDASHEVSKIY, Viktor Ivanovich; DONICH, Konstantin Konstantinovich
[deceased]; IOFFE, Veniamin Isaakovich; KLENMPERT, Yakov
Viktor Polikarpovich;

Emmamuilovich; KOLYANKOVSKIY,
KRAINSKIY, Abram Isayevich; FOLOTSKIY, Solomon Gertsovich;

SVIRSKIY _,»fg}glggfnwygﬁgimgovic_h;_ ANDREYEV, P.A., retsenzent;
TYANOV, N.8., “retsenzent ‘Tdcdeased|; POMAZKOV, N.S.,
retsenzent; KRAINSKIY, A.l., peuchn, red.; SHAKHNOVA, V.M.,

red.; KOROVENKO, Yu.N., tekhn. red.
[Accounting in shipbuilding and machinery manufacturing
ontorprises] Uchet na sudostroiteltnykh i mashinostroitel’-
nykh predpriiatilakh, [By] V.I.Bogdashevskii i dr. Lenin-
502 p. (MIRA 17:3)

grad, Sudpromgiz, 1963.
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SVIRSKIY, V., arkhitektor

o Mosk,
Using small tiles in facing wall panels and blocks. Ba stroi.
1 no.6:20 Js ,}'58. (MIFA 11:9)
(?ile laying) (Walls)
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NEKLYUDOV, M.K., kund, tekhn, neuk; SVIRSKLL, V.A., inzh.;
DEGTYAREVA, A.P., inzh., red.; ZVOR{KINA, L.N,, red.iad- :
va; KASIMOV, D.Ya., tekhn, red. :

[Operation and maintenance of motor rollers] Rabota na motor-
rykh katkakh, Pod red. A.P.Degtiareva, Moskva, Gos, izd-vo 1lit-
ry po stroit., erkhit. i stroit. materialam, 1961, 86 p.
(MIRA 15:2)
1. Ukraine. Ministerstvo stroitel'stva. Tekhnicheskoye urravleniye.
(Road rollers)
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SVIRSKIY, V.A., inzh, '

st AR

;’;‘ospects for using jau-type shovels on excava;;or?()gquipped with
straight shovels. Mgkh. gtroi. 20 no.9s20-22 ¢ °v(HIRA 16:10)

(Excavating machinery)
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SVIRSKIY, V.4..
.-—.9:’:\-,33’-““““’“‘ ~ - he
.' Discussion on N.M.Dantsig's article, " Considerations oniz S
selection of exposurs of windows in & m(mn 'y7;10)
Gig, 1 san. no.9:51=54 S '5k. MLRA
( HOUSING,
exposure of windows)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001654210003-9"



 "APPROVED FOR RELEASE: 07/13/2001  CIA-RDP86-00513R001654210003-9

AU e

B T”rv v B ,' a2 IR AR RIS B S e A T

. GRADOV, G.A.; KALININA, G.F.; MODEL', A.M,; NEVRAYEV, G.A.; SAMOILOV,
A.V.[deceased]; SVIRSKIY V.A.: KOSITSKIY, Ya.V., kand. srkhit.,
nauchnyy red.; OV, M.Ye,, kand. med. pauk, nauchnyy red.;
MOROZOVA, G.V., red.; BRUSINA, L.N., tekim, red.

[Sanatoriums and rest homes; manual on designing] Sanatorii i doma

otdykha; posobie po proektirovaniiu. Moskva, Gosstroiizdat, 1962.
223 p. (MIRA 15:7)

1. Akademiya stroitel'stva i arkhitektury SSSR. Institut obshche-

stvennykh zdanii i sooruzhenii.
(Sanatoriums) (Labor rest homes)
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3 ; fovich; REYSH,

keey Petrovieh, inzh,; LUR'YE, Lev Iosi H

DEGTYARE:«’Jigl;ail%vich; ﬂlﬁém , Viktor Aleksandrovich; TABUNINA,
M.A., red. izd-vaj RUDAKOVA, N.I., tekhn. red.

[Bﬁlldozer work)Bulldozernye raboty. FPod red. A.I(’.Degtigl::elg;..
Moskva, Gosstroiizdat, 1962, 212 p. MIRA 15:
(Bulldozers)
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RPICHNIKOV, Leonid Aleksandrovich; KHARIF, Moisey Izraylevich;
KR SVII;SKIY, V.P., inzh., ret;enzent; KORESTYNSKIY, N.D., inzh.,
-retpenzent; KORESTYNSKIY, N.D., inzh., retsenzent; Y.AROSHENKO,
V.1., inzh,, inzh., retsenzent; BOGACHENKO, V.Ie., }nzh.,
nauchnyy red.; LAPINA, Z.,D., red. jzd-va; SARAVEV, B.A., tam .
red,. ‘

control of transshipment mackinery and the electric
gﬁ::gmszggly network in sea ports] Avtomatizatsiia peregruzoch-
nykh mashin 1 elektricheskikh setei v morskikh portakh. Mo-
skva, Izé-vo Miorskoi transport,™ 196l. 147 p. (MIRA 15:3)
z Cargo handling--Equipment and supplies)
(Electric power distribution) (Automatic control)
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SVIRSKIY, Ya.I.; SKLYAROV, L.A.; CUTMAN, L.M.
— v

1955 model.

Improved performance of the BG-100 automatic batcher;
(MIRA 15:1)

Koks i khim. no.11:19-21 '61.

1. Stalinskiy koksokhimicheskiy zavod.
(Coal preparation plants--

Equipment and supplies)
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h.k., red.

[t'achines under the ear th] Hashiry
31 p. {

1zd-vo "Znanie," 1964.
tekhnike. IV Seriia: Tekhnika,
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- pod zemlel. Moskva,

Nevoe v zhizni, nauke,
(MIRA 17:10)
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SVIRSKIY, Yu.I., inzhe
S ic Council, Shakht,

Coal mine tuilding sites of the Donets Bconom o Ne0)
stroli., 9 no.10:31-32 0 165,
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SVIRSKIY, YA. H.

i " Agrobiol, 3, 1949.
t3 in the Process of Inter-Specie Pollination of Rye )
g:iéecztzgcigtur:l Sei. ¥br., Belorussian State Selection Sta. Zazer'ye, Ruden Reyon,
Minek Oblast, =-cl1949.
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khpzyaystvennykh nauk, redakter;
h@igiﬁ sel'skekhejiphystvennykh hayk, redakter;

EMermt ftrthv' certitteation uf- feht oropy tu-the ¥hite Russtam
S;s:ﬁlj inkqvqlstn pe aprevatsii peleyykh kul'tur BSSH. Lo:8)
Minsk, Ges. izd-vo BSSR, 1956. 299 ». (MIRA 10:

~ (¥White Rnasia--Field crops)
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GEYMAN, L., inzh,; SVIRSKIY, Yu.. insh.
Concrete obtained without water or cement. mn.teklﬁz:é)llv
n0.2:8=9 F '60. (MIBA l)o

(Lightweight concrete) (Faraldehyds)
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SVIRSKIY, Yu, [svirs'kyi, IU,], inzh, (Moskva)

Cone ti 1-2 .4‘24 Ap '62- ) l
Nauka i zhyttia no (Mg 15:8)

Concrete-laying machine.

(Concrete construction)
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SUSLOV, I.A.; SVIRYAKIN, D.I.

Effect of temporary changes

¥
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in dynamic conductivities on the

characteristics of a video~frequency amplifier with a correcting
capacitance in the cathode circult and a parallel induction

correction in the anode circuit,

Izv., TPI 105:102-118

160,
(MIRA 1638)

1, Predstavleno nauchnym seminarom radiotekhnicheskogo fakul'teta

Tomskogo ordena Trudovogo
instituta imeni Kirova.

Krasnogo Znameni politekhnicheskogo

(Amplifiers (Electronice}
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SYIRTAKIN, V.T.

Simple appliaence for fluorescence microscopy in visible light;

brief considerations on the technique of examination. Mikroblolegiia
25 no,5:612-614 5-0 '56. " (MLBA 10:1)

1. Ukrainskiy nauchno-issledovateltskiy institut tuberkuleza, Kiyev.
(MICROSCOPY, apparatus and instruments,
appliance for fluorescence microscopy in visual light
in microbiol. (Rus))
(MICHOBIOLOGY, apparatus and insiiruments,
sgme)
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~SYIRTAKIN, V.7, rauchnyy sotrudnik l
Morphology of the elastic structures of the pleura in chronie
tuberculous empyemas, Pat,,klin,i terap.tub, no,8:113-116 !58,

(WIRA 13:7)
1, Iz pato-morfologicheskoy laboratorii (rulkovoditel! - astarshiy
nauchnyy sotrudnik V.F. Yur'eva) Ukrafnskogo nauchno-issledova~ ‘
tel'skogo inatituta tuberkulesza im, akad, F.G. Yanovskogo,.
(PLEURA --TUBERGULOSIS)
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CH#REKASSKIY, L.P., kand.med.nauk; LOSEV, V.A., kand.med.nauk; SV]ZRMIH, V.T.
Experinertal data on changes {n the blood circulatory sysaten,
respiration and blood following resection of the lung. Frobl,
tub., 37 no.#:88-96 '59. (MIRA 12:10)

1. Iz patofiziologicheskoy (rukovoditel' - deystvitel'nyy chlen

AMN SSSR prof.N.N.Gorav) i patologoanatomicheskoy (rukovoditel' -
dotsent V.F.Yur'yeva) laboratoriy Ukralnskogo nauchno-issladovatel'-
gkogo instituta tuberkuleze (dir, - dotsent A.S.Mamolat).

(LUNGS, surg.
\ exper. resection, eff. on blood, blood circ. &
. resp. in rabbits (Bus))

(BLOOD

eff. of exper. lung resection in rabbits (Bus))
(BL.OOD CIRCULATION

same)
(RESPIRATION

same )
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KOLOMIITSEV V. P., SVIRIAKIN, V T.
—_—
Clinical and morphological changes in the palatine tonsils in para-
tonsillar abscesses. Vest. otorin. 22 no.4:66-72 Je-Ag '60.
’ (MIRA 13:12)
(TONSI1S~-DISEASES) (THROAT——ABSCESS)
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SVIRYAKIN, V, T. (Kiyev,ul. Parizhskoy kommuny, d. 24, kv, 23)

. e s e

Morphological changes in the pleura and lungs in tuberculous
empyemas according to surgieal data., Grud. khir. no.4:75-82 '61, -
(MIRA 14:12) a

1, Iz Ukrainskogo nauchno-issledovatelfskogo instituta tuterkuleza
(air. A. S. Mamolat), Fiyev,

( EMPYEMA) (PIEURA—TUBERCULOSIS) ( TUBERCULOSIS)
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SVIRYAKIN, V. T.; VARFOLOMEYEVA, Ye, M.

Aneurysm of the aorta and its perforation in tuberculous ?pondy—
1itis, Probl, tub, no,2:101-102 ‘62, (MIRA 14:2)

1. Iz patologoanatomicheskoy laboratorii (zay. - dotsent V. F,
Yur'yeva) i kliniki kostno-sustavnogo tuberkuleza (zav, - pf‘of.
B. S. Kutsenok) Ukrainskogo nauchno-issledovatel’skogo instituta
tuberkuleza imeni akad, F. G. Yanovskogo (dir, - dotsent A. S.
Mamolat)

(SPINE--TUBERCULOSIS)  (AORTIC ANEURYSMS)
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